Abstract. In view of the practical situation, sometimes there is side error of the comb capacitor through superposition of the deep reactive ion etching (DRIE) process, and these manufacturing tolerances can lead to the movable comb fingers offset. Using the software of ANSYS to explore the electrostatic-structural coupled field. Then, the effect of sensitive direction offsets on the static displacement of micro-resonator is analyzed, in addition, the different initial finger overlap, dc bias voltage and side error are considered based on the traditional structure, at the same time, the fringe effect and the corner-effect of comb need to be taken into consideration. The ideas and the simulation results in this paper have a guiding significance for improving the performance of the micro-resonators.
Introduction
Micro Electro Mechanical System (MEMS) are systems in which the electronic and mechanical parts are strictly integrated, comb drive structures can be widely seen in electrostatically actuated MEMS devices [1] . Design of comb drive devices requires comprehensive analysis of the MEMS structures. Often in MEMS manufacturing processes, process parameters (such as the gas flow rate, pressure and RF power, etc.) will affect the etching results, which leads the actual etching spacing and design spacing of the comb to be different [2] . Then the difference will change the electrostatic force between comb fingers, and maybe change the static displacement of micro-resonator. However, at present, most of the literature about micro-resonators is based on the ideal structure. Zhao jiangming developed a novel type of micro electrostatic actuator with multi-folded suspensions, which would be able to output large displacement [3] . Huang wei studied that the critical voltage could be in the range of a practical design voltage if there exists a lateral or angular offset based on a two-dimensional model [4] . Zhuyi proved that the side error can cause the instability of the micro-comb structure in horizontal direction [5] . There is no report about the influence of side error on the static displacement of micro-resonator. What's more, the static displacement is one of the most important parameters of the micro-resonators, so it is necessary to discuss the static displacement of resonator on the basis of process error. Fig. 1 shows the schematic diagram of electrostatic comb micro-resonators. The movable structure suspended by folded beams at two anchors is actuated in the drive direction by applying a dc bias voltage V dc and two ac driving voltages denoted by V ac and -V ac which have the same amplitude and opposite directions, in addition, its boundary condition are an encastre at beams end. The electric field energy between the stationary and movable fingers changes as the micro-resonator vibrates and the electric field force can be calculated through this change. Small static displacements are generated when a dc bias voltage is applied between the fixed and movable structures. As listed in table 1, the structural parameters and dimensions of electrostatic comb micro-resonators are based on the traditional structure. A Young's modulus of 140 GPa, a mass 
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